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The NASA Aeronautics Blueprint -
Toward a Bold New Era of Aviation

Revolutionary Vehicles
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To inspire the next generation of explorers
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Vehicle Systems

Technology Validation

Technology Maturation
& Integration
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Technologies

Fundamental Technology
& Tool Development




Vehicle Systems - Accomplishments
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Helios over the Pacific Ocean Disk fabricated from NASA disk alloy



Vehicle Systems - Accomplishments

62842036

Latest News:

2001 - 2002
SEASON INFO

GET THE
GUIDE!

Series of four 60-min
televised
programs for
grades 3-5

The freehovse 9
is open - Climb vp!




Vehicle Systems - Accomplishments
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Blueprint Aviation is Critical to the U.S.

Aviation Contributes and Enables
Economic Growth

-
©

/

Cargo Traffic a
Passenger Traffic ¢
GDP + N
L ]

.
9. _ g™
Ta

[ ] 0,
YYI I

1960 1970 1980 1990 2000 2010

@

-

Relative Growth Reference to 1970

Aviation Contributes >$26.7 Billion
to Positive U.S. Balance of Trade
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Balance of Trade by Manufacturing Sector for Year 2000
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Blueprint Aviation’s Future,is Driven by Technology

.. .. and will take us to a bold new era of aviation
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Nanotech

Aviation Progress Benefits Societ

1900 2000
1st Century of Flight 2nd Century



A Bold New Era of Aviation is Possible

Arrivals
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ADVANCED TECHNOLOGY
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Months aloft at
high-altitudes
and long
distances

Quiet, efficient,
affordable

= High-speed commercial
supersonic flight

transportation

Extremely short
takeoff and
landing—doorstep-
to-doorstep

= Quiet and efficient runway-
independent aircraft

Intelligent
flight controls,
micro-vehicles
to transports

= Autonomous operations
capability
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Blueprint Revolutionary Vehicles—Technologies

« Nanostructures: 100 times
stronger than steel at 1/6
the weight

- Develop light, strong, and
structurally efficient air
vehicles.

= Active flow control

Nantube |

. Improved aerodynamic = Distributed propulsion

efficiency.
= Electric propulsion,

advanced fuel cells, high-
Active Flow Control efficiency electric motors

= Design fuel-efficient, low-
emission propulsion
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Blueprint Revolutionary Vehicles—Noise

anced Acoustic [ - Eliminate noise by improving
o TV the design of engines, landing
gear, and airframes.

«» Understand the sources

- Reduce the number of of noise.

restrictions from the

current 825 worldwide. =« Integrate emerging

materials, structures,and

= Eliminate the need to flow-control technologies.

sound-condition homes

. s of = Develop revolutionary
near airports.

Landing Gear (CFD) vehicle designs.

Z Noise Level
Baseline*

 -10dB |

People Impacted
620,000

= 55,000

= 0

Airport Boundary

= Revolutionize how
citizens view airports.

Acoustic “Footprint” of Chicago O’Hare

* DNL 55 is the EPA

outdoor noise exposure

level "requisite to

. i protect the public health

i ) N and welfare with an
Advanced Acoustic Design adequate margin of

of Revolutionary Vehicles safety.”
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= Intelligent combustors

« Sensors and actuators
to control the
combustion process

reduce NO,

- Projected to increase
fourfold by 2050

=« Smart materials

= Increased fuel efficiency

= Ultra-lightweight and
efficient aircraft

= Reduce impact of aviation on
global air quality; reduce CO,

= Dual-fan engines

- Projected to |ncrease = Distributed prOpUISion

threefold by 2050

= Electric propulsion
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Vision for Subsonic Transports
Safe, quiet, clean, competitive, and convenient scheduled air services

Ve J
« Convenient

— Faster, more frequent scheduled service
» Safe, healthy & comfortable

BASELINE

State of the art
technology for current

transports structure

controls
*« STOL / SSTOL
* Programmed
autonomous
travel

Demonstrated Capabilities:
* Multi-functional wing structure

(loads, shape, sensors, antennae)
* Limited all-weather autonomy

Demonstrated Capabilities:
» Multifunctional vehicle

- Ultra-efficient configurations With system managers
* Robust re-configurable

2000

Demonstrated Capabilities:

* Reliability-based design

* Multifunctional structure
with integrated propulsion

* Vehicle is an integral node
within the Airspace System

* Alternative fuels/propulsion

* Fully autonomous travel

Advanced Transport Mission:
« Small to very large capacities (50-800+
passengers)

» Short to long-range (500-9000+ nmi)

* Inherent Multi-Mode Operation

* Maximum utilization with minimum
environmental impact (20+ hours/day)

2025



